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Roadmap of Successful Planning Activities and Related Accomplishments

An ongoing set of research planning activities have occurred in South Dakota as a

consequence of the past two years of NASA-EPSCoR Preparation Grants. During this

time a group of approximately 60 scientists, engineers, and university administrators in

South Dakota have been directly involved as "theme team" members in a series of five

all-day meetings to identify the research and technological priorities that are consistent

both with NASA-ESE's interests and the State's expertise. Institutions represented

within the group's membership include: South Dakota School of Mines & Technology,

South Dakota State University, Augustana College, University of South Dakota, USGS

EROS Data Center, Si Tanka College, Sinte Gleska University, Sisseton Wahpeton

Community College, USGS Water Resources Division, US National Weather Service,

and the SD Department of Environment & Natural Resources. Many of these

organizations are also members and affiliates of the SD Space Grant Consortium.
Additional information about the "theme team" members and the planning meetings is

available at

<http://www.sdsmt.edu/space/nasaepscor/>.

The evolving plan has been guided by the following desirable actions:

• To establish new contacts and strengthen existing linkages with NASA Centers,

relevant NASA researchers, and key personnel at the USGS EROS Data Center.

• To promote participation from the State's major research institutions, State agencies,
and relevant businesses in South Dakota that are interested in strengthening our

scientific and technological enterprises.

• To develop the State's scientific talent and infrastructure for enhanced

competitiveness in research, development, and technology-based economic

development.

• To encourage greater participation by under represented groups, especially Native

Americans, in scientific education and research.

• To build greater public and political support in South Dakota for the overall science,

engineering, and technology enterprise.
• To communicate the benefits of current and future NASA programs to the progress

and development of South Dakota, the Northern Great Plains Region, and the Nation.

The success of this comprehensive effort over the past two years is evidenced by

one very significant result. That is, individuals located and employed at different
institutions within South Dakota have now assembled themselves into a functioning

"team" with shared visions for the development of earth science-based research. This

"team" has agreed to pursue a research strategy that is centered on: a) the establishment

of quantitative links between geospatial information technologies and fundamental

climatic and ecosystem processes in the Northern Great Plains (NGP), and b) the

development and use of coupled modeling tools, which can be initialized by data from a

combined satellite and surface observational network, to provide reliable predictions and

management guidance for hydrologic, agricultural, and ecological systems of the NGP.
Whereas this "team" of earth scientists includes experimentalists, modelers, and theorists,



theyareall attractedby thelure of theearthsciencefieldwork that comprisesapartof
eachof thethreeproposedresearchprojects.

Anothermeasureof achievementis thenumberof linkagesthe "team"members
havemadewith externalpartners,includingNASA personnel,during thelast two years.

Summary of Trips/Linkages between SD Researchers and NASA Personnel

The SD NASA EPSCoR Program acknowledges the importance of building and

maintaining effective linkages with NASA collaborators. This is to help assure that input

and output is provided at both the state and federal level and that the development of
NASA EPSCoR research infrastructure within South Dakota is in areas of strategic

importance to NASA's mission. We believe that our proposals, our Technical Advisory

Committee, and the agencies and organizations that are contributing matching dollars,

demonstrate partnerships and cooperative arrangements that are well distributed

throughout the State.

This section summarizes twenty-three (23) trips made by SD researchers to form

collaborative linkages with NASA personnel during the two-year SD NASA EPSCoR

Preparation Grant period. The reader is referred to the following website for additional

information on these trips including dates, locations, personnel and institutions involved,

and meeting details <http://www.sdsmt.edu/space/nasaepscor/trips.htm>. Table 1

represents a general overview of some of the linkages, followed by a summary of

significant interactions that developed.

Table 1 : Significant Collaborative Trips (SD Researchers and NASA Personnel)

Travel SD Personnel NASA Center/Activity/Contact

Date

Oct. 2000 Alan Bender, SDSU

Oct. 2000

July 2000
June 2000

Kevin Dalsted and others, SDSU

John Helsdon, SDSM&T

Pat Kozak, SDSM&T

Dr. Stuart Gage, Director of CEVL, MSU

JPL - Drs. Yunjin Kim, Mahta Moghaddam,

Paul Siqueira, Paul Rosen, and JeffHilland
Dr. Steve Goodman of GHCC at MSFC

Travel to Niobrara Valley Preserve. Worked

with EROS & NASA personnel on

calibration of Landsat 7 overpasses.

May 2000 Tom Durkin and Dr. Sherry Upper Great Plains SATS Symposium

Farwell, SDSM&T

EPSCoR Expo at JSCDr. Dan Swets, Augustana
Dr. Daniel Swets and Catherine

Van Note, Augustana College

Dr. E. Duke & P. Kozak,

SDSM&T

SDSU's Kevin Dalsted

May 2000

April 2000

April 2000

Mar. 2000

Council on Undergraduate Research "Posters

on the Hill" session. Meeting with SD

Congressional delegation.

USGS Spectroscopy Laboratory

SAR Users Working Group (SUWG)

Meeting in Washington, D.C. area.



Feb.2000

Feb.2000

Feb.2000

Jan.2000

SDSM&T'sDr. EdDuke,Pat
Kozak,Dr. MaribethPriceand
Dr. LeeVierling, and
SDSU'sDr. S.Burckhard
Mary O'Neill andMichelle
Kelly, SDSU
Dr. BradleyReed,EROSData
Center
Drs. D. Helder,S.Burckhard,V.
Schaefer,D. Clay andS.
Schiller,andS.Shin,andM.
Kelly, SDSU

Jan.2000 K. Dalsted& others,SDSU
Dec.1999 Dr. SharonClayandChuck

Cole,SDSU

Nov. 1999

Nov. 1999

Nov. 1999

Dec.1999

Nov. 1999

Sept.1999

Aug. 1999

SDSU'sKevin Dalsted,Mary
O'Neill, andDr. David Clay
SDSM&T'sDrs.PatZimmerman
andLeeVierling
MichelleKelly, NASA EPSCoR
grad.Student,SDSU

Dr. Bill Capehart,SDSM&T

Dr. AndyDetwiler, SDSM&T

Dr. BradleyReed,EROSData
Center
Dr. MaribethPriceandDr. Lee
Vierling, SDSM&T
Dr. Dan Swets,Augustana
College,Dr. BradleyReedand
JimRowlandfrom EDC

AVIRIS EarthScienceandApplications
Workshopat NASA's JPL

StennisSpaceFlight Centermeetingwith
UAO andcontractorInDyne,Inc.
Dr. Reedvisitedwith Dr. Jim Tucker,
NASA-Goddard.
GoddardSpaceFlight Center

NASA staffersandperhapsJPLscientists
Pecora14LandSatelliteInformationIII
DemonstratingtheValueof Satellite
Imageryconferencein Denver
UMAC-PARC Workshop
"ClimateChange:Meetingthe
Challenge/SeizingtheOpportunities"
GrandForks,ND
RemoteSensingApplicationsConference
andWorkshop,Auburn, AL, and
meeting/tourat MSFC.
1)LandSurfaceHydrologyProgram
InvestigatorsMeeting,Columbia,MD
2) Visit to GSFC
1)Visited "Centerfor Interdisciplinary
Remotely-PilotedVehicleStudies"
(CIRPAS)with NASA's Tony Strawa
2) Visited NASA Ames
Dr. BradleyReedmetwith Dr. Compton
"Jim" Tuckerfrom NASA Goddard
GSFCSpaceDay

Establishedworking relationshipwith Dr.
JimTuckerat Goddard

Summary of Significant Interactions

SDSU's State Climatologist Dr. Alan Bender visited Dr. Stuart Gage of MSU in

October 2000. The meeting was productive in discussing MSU's Signature Program in

Land Use and Land Cover Change, which promotes cross-disciplinary projects that will

be built around a systems approach to the study of changes in land use systems.
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SDSU'sOctober2000visit to JPLwassuccessfulin bringing SDSU'sDr. Vernon
Schaefer,Dr. SungShin,Dr. SuzetteBurckhard,Ms.Mary O'Neill, andMr. Kevin
Dalstedtogetherwith JPL'sDrs.Yunjin Kim, MahtaMoghaddam,PaulSiqueira,Paul
Rosen,andJeffHilland. JPL'sSyntheticApertureRadar(SAR) activitieswerediscussed
andhow 1m SARdatacouldbeusedto mapwind damageto crops,aswell assoil
moistureandbiomassestimationsfrom SAR. Drs.Kim, MoghaddamandSiqueirawere
interestedin how Radardatamight fit into SouthDakota'sproposedNASA EPSCoR
work. Dr. Moghaddamspokeonseveralapplicationsof SARdataandhow shehasused
interferometryto infer vegetationheightandRadarto estimatebiomassandsoil moisture.
Sheis alsointerestedin GISandits rolein datahandlingandanalysis,which dovetails
nicelywith SouthDakota'sproposedprojects. In discussinghow theycouldwork
together,Dr. Kim indicatedthat,while theyareinterestedin SD'sproposedproject,they
haveno fundingto coverstaff timeandexpenses.However,Dr. Kim indicatedthat they
couldhostoneor two graduatestudentsthroughaSD fundedactivity. This would
providetraining for thestudentssothattheycouldcontributeto theoverall project,
particularlyasit referredto Radaranalyses.Dr. Kim showedinterestin perhapsplacing
aRadarunit on atowerunit proposedin SD'sproject.

In June2000,SDSM&T graduatestudentPatrickKozak traveledto theNiobrara
ValleyPreserveto work with EROSDataCenter(EDC) andNASA oncalibrationof
Landsat7 overpasses.Mr. Kozakwill workwith DaveMeyerandBruceWylie of EDC
collectingspectrato helpcalibrateboth theLandsatandAVIRIS calibrationsandwork
onanongoingprojectto useremotesensingto classifydistinct vegetationspecies
sponsoredbyNASA/DOI. Mr. Kozakwill alsowork with BruceWylie on thepossible
useof decisiontreesfor classificationof imagery.

Dr. DanielSwetsof AugustanaCollegeattendedtheEPSCoRExpo in May 2000
at JSC. JSCpersonnelindicatedan interestin workingwith universityresearchersin
EPSCoRprojects.NASA researchersinvolvedwith JSC'sRegenerativeLife Support
projectwerevery interestedin looking at collaborativeresearcharrangementsregarding
SouthDakota'sprairiewetlandsprojectasamodel for water/plantintegration,and
providedDr. Swetswith numerouscontacts.

In April 2000,Dr. DanSwetsof AugustanaCollegeandCatherineVan Note,
researchassistant,attendedtheCouncilonUndergraduateResearch's(CUR) fourth
annual"Posterson theHill" session.Theymet individuallywith SenatorsTom Daschle
andTim JohnsonandRepresentativeJohnThuneof SouthDakota,andwith Senators
GramsandWellstoneandRepresentativeSaboof Minnesota.Dr. SwetsandMs. Van
NotepersonallymetDaschle,Johnson,Thune,andSabo,andwith aidsof Gramsand
Wellstoneto extol thevirtuesof theNASA researchprograms.Ms. VanNotebrilliantly
told herstoryabouthowperhapssomethingsin NASA couldchange,but NASA's
fundingof researchis invaluable,allowingherto engagein researchthatwould otherwise
havebeenimpossible.

In April 2000,Dr. EdDukeof SDSM&T andgraduatestudentPatrickKozak
traveledto theUSGSSpectroscopyLaboratoryin Denverandmetwith Dr. RogerClark,



onethebest-knownscientistsamongusersofNASA's AVIRIS imagingspectrometer
data. While there,theysuccessfullyran theUSGSTetracorderalgorithmfor mapping
mineraldistributionsin AVIRIS imagesof PatKozak's thesisareain DeathValley.
Arrangementsweremadeto install someof theUSGSspectralprocessingroutineson
Unix workstationsatSDSM&T in orderto continueto usetheapplicationsdevelopedat
USGS. An exchangeof mineralsamplesandlaboratoryspectrais plannedwith the
USGSin orderto enhancetheir on-linedigital spectrallibrary. Dr. Duke andMr. Kozak
expectto makefuturevisits to theUSGSSpectroscopyLaboratoryfor processing
imageryrelatedto researchonmetamorphicprocessesorresearchon theBlackHills and
PrairiePotholeregions. Severalmonthsfollowing thismeeting,Dr. Dukepresented
"Delineationof Isograds and Reaction Fronts in Contact-Metamorphosed Siliceous

Dolomite Using Remote Sensing and Field Spectroscopy" by Mr. Kozak at the

Geological Society of America's annual convention in Reno, NV in November 2000.

In March 2000, SDSU's Kevin Dalsted attended the SAR Users Working Group

(SUWG) Meeting in Washington, D.C. JPL's Steven Bard invited Mr. Dalsted to become

a member of the SUWG as a representative of Precision Fanning Users.

SDSM&T's Dr. Ed Duke, Pat Kozak, Dr. Maribeth Price, and Dr. Lee Vierling,

and SDSU's Dr. Suzette Burckhard attended the AVIRIS Earth Science and Applications

Workshop at JPL on February 23-25, 2000. The following paper was presented and

published in the Workshop Proceedings: Duke, E.F., and Kozak, P.K., 2000, "Imaging

spectrometry and metamorphic processes." The paper was well received and numerous
contacts were made that could develop into important collaborations. In addition to the

AVIRIS applications for geological work, collaborative discussion focused on

investigating vegetation properties and changes, especially forests and wetlands, and for

swelling clays, contaminated soils, and vegetation discrimination. Valuable discussions

with Drs. Lee Vierling and Suzette Burckhard were held regarding cooperation on prairie

wetland research and possible studies of abandoned mine lands in Montana. The SD

researchers all learned a great deal about the state-of-the-art in remote sensing

applications for ecosystem classification and analysis, which will be important as SD

researchers begin to apply similar approaches to SD ecosystems.

Dr. Mary O'Neill and graduate student Michelle Kelly of SDSU traveled to

Stennis Space Center in February 2000 to meet with Dr. Ramona Travis from the UAO

and several people from contractor InDyne, Inc. Precision agriculture, wetlands, and

transportation issues were identified as the application areas in which Stennis would have

the greatest interest for SD EPSCoR collaboration.

In February 2000, Dr. Bradley Reed of EROS Data Center visited with Jim

Compton Tucker of NASA-Goddard on behalf of the SD NASA-EPSCoR Consortium to

further refine the cooperative efforts between the Augustana College-EDC team and the

NASA team on the seasonality smoothing and metrics computations, analysis, and

application. The meeting and follow-up from Dr. Daniel Swets, Augustana College,
further reinforced the positive aspects of the collaborative relationship between the

NASA team and the SD EPSCoR team, whereby the SD team could enhance the



productivityof theNASA-Goddardteamby assistingwith someof thework in the
researchprojects.

In January2000,SDSU'sDr. DennisHelder,Dr. SuzetteR. Burckhard,Dr.
VernonR. Schaefer,Dr. DaveClay,Dr. SteveSchiller,SungShin,andMichelle Kelly
traveledto GoddardSpaceFlightCenterto meetwith Goddardrepresentativeson
PrecisionAgriculture. Thepurposeof themeetingwasto establishcontactwith NASA
researchersatGoddardin theEarth& SpaceDataComputingDivision, Biospheric
SciencesBranch,andHydrologicalSciencesBranch.

In January2000,SDSU'sKevin Dalstedmetwith NASA staffersandscientists
aboutLightSAR andpotentialusesof SARin agriculture.HealsoattendedtheJan.19-
20,2000workshoponNASA'splan for spaceborneSARremotesensing.

In December1999,SDSM&T'sDr. Andy Detwilervisited theCenterfor
InterdisciplinaryRemotely-PilotedVehicleStudies(CIRPAS)with NASA's Tony
Strawa.He thenvisitedNASA Amesandmetwith SteveWeggener,Bob Chatfield,and
Tony Strawa.Dr. Detwilerpresentedaseminarto theairbornesciencegrouponan
exploratoryinstrumentdevelopmentproject,theM-meter,in which hehadparticipated
with supportfrom ourarmoredaircraft facility operation.Discussionalsoincludedthe
useof UninhabitedAirborneVehicles(UAV's) in airborneresearch.

In December1999,Dr. SharonClay andChuckColeof SDSUtraveledto Denver
to attendPecora14LandSatelliteInformationIII DemonstratingtheValueof Satellite
Imageryconference.Colepresentedapapertitled "Predictionof weed infestation levels

through integration of landscape position, weed ecology and remote sensing" by Clay, S,

Dalsted, K, Cole, C, et. al.

SDSU's Kevin Dalsted, Mary O'Neill, and Dr. David Clay and SDSM&T's Dr. Pat

Zimmerman and Dr. Lee Vierling attended the UMAC-PARC Workshop "Climate

Change: Meeting the Challenge/Seizing the Opportunities" in Grand Forks, ND in
November 1999.

In November 1999, SDSU's graduate student Michelle Kelly attended the

National Remote Sensing Applications Conference and Workshop Auburn, Alabama and

later met with Jeff Luvall, Doug Rickman, Dale Quattrochi and Dr. Jim Dowdy at MSFC.

In November 1999, Dr. Bill Capehart of SDSM&T attended the Land Surface

Hydrology Program Investigators Meeting, Columbia, MD and then visited GSFC. Dr.

Capehart spoke with Bill Crosson and Bill Lapenta regarding possible collaborations in
NASA EPSCoR, as well as with Mike Jasinski and Charron Birkett of NASA GSFC

about potential wetland interests. While there, he also met with Marv Wesley of Argonne
National Lab and Bill Gutowski and Mark Person of the University of Iowa and

University of Minnesota, respectively. Similar work areas include surface-groundwater

interactions and the use of Modflow. He also met with Glenn Liston. Dr. Capehart

coordinated with Adam Schlosser, David Mocko, and Yogesh Sud to work on a GCIP-



LSA/NW projectinvolving subgridsnowcoverrepresentationsusingGlenListon's
parameterizationsandrelatedland-air-surface& groundwaterinteractions.
Methodologiesfor representingsubgridsnowmeltprocessesin theSimplified Simple
Biospheremodel(SSiB)andits ramificationson theaggregationof surfacefluxesand
groundwaterwerediscussedin detail. Preliminarydiscussionsweremadeto representan
SSiBrunoverthePrairieCoteauduring thewet upperiodin theearly 1990's. Both Sud
andMockowerevery interestedin theprairiewetlandproblemandin interactionwith
SDresearcherson theproblemin thecontextof globalmodelingonceastrategyis
fleshedout, aswasthecasewith MarshalSpaceFlight Center.Dr. Capehartalsomet
with TedEngman,headof theHydrologyBranchto discussdetailson SD'sNASA-
EPSCoRprogram.

Dr. BradleyReedof EROSDataCentermadeapresentationin November1999to
Dr. Compton"Jim" Tuckerfrom Goddardregardingcollaborativeresearchworkbeing
donewith Dr. Reed,JamesRowland,andDr. Larry Tieszenof EDCandDr. Daniel
Swetsof AugustanaCollegeon theSeasonalityproject,involving NDVI smoothing
techniquesandseasonalitymetricsderivedfrom theNDVI data. Thesoftwarewas
releasedto theNASA groupfor their evaluation.Thegroupthenworkedto tailor the
algorithmsto suit theparticularneedsof theNASA researchgroup,workingunderthe
SDNASA-EPSCoRumbrella. Dr. Tuckerhelpedidentify apostdoc / visiting professor

that could be supported under a joint position with EDC and Augustana College to bolster

the relationship between NASA, EDC, and the South Dakota NASA EPSCoR

Consortium.

Dr. Maribeth Price and Dr. Lee Vierling of SDSM&T attended Goddard Space

Flight Center Space Day in September 1999. In August 1999, Dr. Dan Swets of

Augustana College and Dr. Bradley Reed and Jim Rowland from EROS Data Center

established a working relationship with Dr. Compton "Jim" Tucker at NASA Goddard

regarding the possibility of teaming Tucker's Seasonality research projects with the South
Dakota NASA EPSCoR effort. Drs. Tucker and Swets exchanged e-mail over the

potentials of pooling efforts under the SD NASA EPSCoR umbrella, which was met with

a great deal of enthusiasm.

Conclusions

The foundation for the NASA-EPSCoR program in South Dakota is based on

substantial planning, investments, and accomplishments by the State's three research

universities during the past five years. Examples of these changes are: 1) A new priority

on demonstrable competitiveness in scholarly activity and research is being employed to

evaluate university faculty members, 2) Institutional policies and research offices have

been established to promote and facilitate the procurement of external funding, 3)

Competitive stipends and active recruiting programs has yielded an increase in SMET

graduate student enrollment, 4) Instrumentation and facilities have been obtained with a
combination of federal and state funding for state-of-the-art research in the targeted areas

of biocomplexity, biogeochemistry, earth system science, materials science, nano-science

& engineering, molecular & cellular biology, and agricultural science, 5) The Governor
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of SouthDakotaby executiveorderhasrecentlyformedtheScience& Technology
Council(STC),whosemembershipcomprisesselectedprivatebusinesspeople,state
agencyrepresentatives,legislators,Boardof Regentsmembers,anduniversity
administrators(including thePI of thisNASA-EPSCoRproposal), 6) An enhanced
interestin technologytransferand SBIRprograms,and7)Thedevelopmentof
organizationssuchastheWesternResearchAlliance in WesternSDandtheSiouxFalls
ResearchAlliance in EasternSD. Thesetwo relativelynewAllianceshavebeen
designedto providearesearchforumto interfacetheuniversityresearchcommunities
with individualsfrom local economicdevelopmentoffices,investmentgroups,regional
entrepreneurs,relevantstateandlocal governmentalagencies,etc. Oneof the founding
membersof theWesternResearchAlliance is thePI of thisproposal.Further
informationon this WRA organizationandits activitiesis availableat<http://w-research-

alliance.org/>.

According to the NSF analysis in 1985, South Dakota was deemed the "most

eligible" state for inclusion in the EPSCoR program. Based on the same set of

parameters, South Dakota has moved from its initial ranking of#19 in 1985 to a ranking

of#14 in 2000 on this EPSCoR eligibility scale. Only one other state has improved its

ranking to a greater degree than South Dakota during this fifteen-year time period.

Further evidence of the change in the State's research environment comes from the

National Science Foundation Data Brief of July 10, 2000. Here, South Dakota is shown

to be one of only eight states with a statistically significant, real annual R&D growth rate

of over 3% between 1987 and 1997. Another indicator of R&D growth is the 97%

increase in externally-funded research awards obtained at the South Dakota School of

Mines and Technology during the period from 1995 to 2000. It is upon this new research

foundation that we propose to activate and build a successful, meritorious NASA-

EPSCoR program in South Dakota!


